Article Focus {#section5-2046-3758.73.BJR-2017-0219.R2}
=============

-   The aims of this study were to determine whether the administration of anti-inflammatory and antifibrotic agents affected the proliferation, viability, and expression of markers involved in myofibroblasts obtained from arthrofibrotic tissue (AFib), to investigate the mechanism of their clinical antiarthrofibrotic effect at the cellular level, and to evaluate their effect on arthrofibrosis prevention *in vivo*.

Key Messages {#section6-2046-3758.73.BJR-2017-0219.R2}
============

-   Dexamethasone enhanced the proliferation of AFib, especially the concentration of 1 μM, while diclofenac with the concentration of 0.05 mg/ml and 0.5 mg/ml decreased the viability and proliferation of AFib.

-   The expressions of fibrotic markers were not downregulated by dexamethasone, while obvious downregulation was observed in the diclofenac group.

-   The proliferation of AFib was inhibited in the 200 nM decorin group after seven days of cultivation. In addition, both 100 nM and 200 nM of decorin decreased the expression of fibrotic markers.

-   Intra-articular administration of decorin could improve the flexion contracture angle and inhibit the deposition of interstitial matrix components in the joint.

Strengths and Limitations {#section7-2046-3758.73.BJR-2017-0219.R2}
=========================

-   The effects of two anti-inflammatory agents and one potentially antifibrotic agent on AFib were compared comprehensively.

-   The viability, proliferation, and differentiation of AFib cultured with different agents were investigated thoroughly.

-   A rabbit model of joint contracture was introduced to evaluate the antifibrotic effect of the three different agents.

-   No studies on optimal dosing and frequency of administration have been completed.

Introduction {#section8-2046-3758.73.BJR-2017-0219.R2}
============

Arthrofibrosis has been reported in most joints in the body.^[@bibr1-2046-3758.73.BJR-2017-0219.R2]^ Early recognition and physical therapy are effective for the majority of patients.^[@bibr2-2046-3758.73.BJR-2017-0219.R2]^ When these conservative measures fail, operative intervention is indicated, such as arthroscopic debridement.^[@bibr3-2046-3758.73.BJR-2017-0219.R2]^ In addition to risks associated with further surgery, recurrent arthrofibrosis and stiffness are frequently reported. Thus, the prophylactic application of pharmacologic agents is desirable to prevent arthrofibrosis.^[@bibr4-2046-3758.73.BJR-2017-0219.R2]^ Dexamethasone is a potent anti-inflammatory drug that is widely used in the treatment of a range of severe inflammatory and autoimmune diseases.^[@bibr5-2046-3758.73.BJR-2017-0219.R2]^ Its anti-inflammatory and immunosuppressive effects lie in the binding of glucocorticoid receptors to glucocorticoid-responsive elements, the interaction of glucocorticoid receptors with other transcription factors, and the glucocorticoid receptor-mediated effects on second-messenger cascades.^[@bibr5-2046-3758.73.BJR-2017-0219.R2]^ Diclofenac sodium is a non-steroidal anti-inflammatory drug (NSAID) that is commonly used in patients with musculoskeletal disorders. Non-steroidal anti-inflammatory drugs exert a therapeutic effect by inhibiting cyclooxygenase (COX)-2,^[@bibr6-2046-3758.73.BJR-2017-0219.R2]^ which is a cytokine-induced isozyme producing prostaglandins that mediate inflammation.^[@bibr7-2046-3758.73.BJR-2017-0219.R2]^ Decorin, a secreted 45 kDa proteoglycan with a core protein comprised primarily of leucine-rich repeats (LRR), has diverse functions.^[@bibr8-2046-3758.73.BJR-2017-0219.R2]^ Decorin can suppress cell proliferation and has been found in the extracellular matrix (ECM) of several tissue types including skin, cartilage, and bone.^[@bibr9-2046-3758.73.BJR-2017-0219.R2]-[@bibr11-2046-3758.73.BJR-2017-0219.R2]^ Li et al^[@bibr12-2046-3758.73.BJR-2017-0219.R2]^ demonstrated that decorin could prevent fibrosis in muscle tissue by inhibiting transforming growth factor beta 1 (TGF-β1).

In the present study, fibroblasts derived from arthrofibrotic knee joints were exposed to dexamethasone, diclofenac, and decorin, in varying concentrations. In addition, a rabbit model of joint contracture was introduced to assess the antifibrotic effect of the three different agents. The goal of this study was to investigate the effects of the three aforementioned medications on the development of arthrofibrosis and to explore the mechanism at the cellular level.

Materials and Methods {#section9-2046-3758.73.BJR-2017-0219.R2}
=====================

Cell isolation and culture {#section10-2046-3758.73.BJR-2017-0219.R2}
--------------------------

The Institutional Ethical Committee approved all procedures, and written informed consent was obtained from all subjects. The infrapatellar fat pads were obtained with ethical approval and informed consent from ten patients undergoing arthroscopic or open arthrolysis. Fibroblasts were isolated as previously described.^[@bibr13-2046-3758.73.BJR-2017-0219.R2]^ Briefly, tissue was dissected and treated with 1 mg/ml collagenase IV (Roche, Mannheim, Germany), which was diluted in Dulbecco's Modified Eagle's Medium (DMEM), containing 10% fetal bovine serum (FBS), 1% L-Glutamine, and 1% Pen/Strep, for one hour at 37°C with constant agitation. After being vigorously vortexed to release cells, the supernatant was centrifuged at 1100 rpm for ten minutes at room temperature. The cell pellet was resuspended in DMEM and Ham's F12 medium, supplemented with 10% FBS, 1% L-Glutamine, and 1% Pen/Strep. Then, 10^6^ cells were seeded onto a 75 cm^2^ flask (Corning) and cultured in an incubator under standard conditions (37°C, 5% CO2, 95% humidity). Cells were raised until passage three, at which point they were used for experiments. To study the effect of different therapeutic medications on the viability, proliferation, and differentiation of the arthrofibrotic tissue (AFib), the cells were cultured in the expansion medium described above and supplemented with 10 nM or 1 μM dexamethasone (Sigma-Aldrich, St. Louis, Missouri), 0.05 mg/ml or 0.5 mg/ml diclofenac (Sigma-Aldrich), or 100 nM or 200 nM recombinant human decorin (R&D Systems, Inc., Minneapolis, Minnesota). Fibroblasts isolated from the healthy tissue (Fib) of patients suffering traumatic knee injury without arthrofibrosis and AFib, which were cultured with standard expansion medium, served as controls.

Cell viability assay {#section11-2046-3758.73.BJR-2017-0219.R2}
--------------------

Fib and AFib were seeded into six-well plates at a density of 1 × 10^5^ cells/well and cultured with medium containing different medications. At time points three days and seven days, the LIVE/DEAD Viability/Cytotoxicity Kit (Invitrogen, Carlsbad, California) was utilized for cell viability analysis as previously described.^[@bibr14-2046-3758.73.BJR-2017-0219.R2]^ Viable and non-viable cells were counted in each of five random fields of view for each well.

DNA quantitation {#section12-2046-3758.73.BJR-2017-0219.R2}
----------------

Cells were seeded in 25 cm^2^ tissue culture ﬂasks at a density of 1 × 10^5^ cells/flask and cultured with 10 ml of a different medium. After one, three, five, and seven days, cell supernatants were collected and frozen at -70°C for later procollagen type I N-terminal propeptide (PINP) and procollagen type III N-terminal propeptide (PIIINP) analysis. Meanwhile, the DNA of the cells was extracted using the MasterPure Complete DNA Puriﬁcation Kit (Epicentre, Madison, Wisconsin) as described previously.^[@bibr15-2046-3758.73.BJR-2017-0219.R2]^ The DNA extracted from cells was quantified using a NanoDrop 8000 Spectrophotometer (ND Technologies, Wilmington, Delaware).

Enzyme-linked immunosorbent assay {#section13-2046-3758.73.BJR-2017-0219.R2}
---------------------------------

As described above, the cell supernatant in each group was collected, centrifuged for 15 minutes at 3700 × rpm at 4°C, and stored at -70°C. The PINP and PIIINP concentration levels were determined by sandwich enzyme immunoassay kits (Human Collagen Type III (PIIINP) ELISA kit; Bio-Medical Assay, Peking, China) according to the manufacturer's specifications. The content of DNA was used to standardize the expressions of PINP/PIIINP, the unit of which was ng/mg DNA.

Real-time polymerase chain reaction (PCR) {#section14-2046-3758.73.BJR-2017-0219.R2}
-----------------------------------------

Cells were seeded in 25 cm^2^ tissue culture ﬂasks at a density of 1 × 10^5^ cells/flask and cultured with 10 ml of a different medium. After three or seven days, the total cellular RNA was extracted with the NucleoSpin RNA II Kit (Macherey-Nagel, Düren, Germany) following the manufacturer's instructions. Subsequently, RNA was reverse-transcribed into cDNA using the High-Capacity cDNA Reverse Transcriptase Kit (Applied Biosystems, Foster City, California). Real-time PCR was performed to measure transcript levels of three fibrotic marker genes: TGF-β1 (Hs00998133_m1); alpha-smooth muscle actin (α-SMA) (Hs00426835_g1); and Tenascin-C (TNC) (Hs01115665_m1) on the StepOnePlus Real Time PCR System using the TaqMan gene expression assay kit (Applied Biosystems). The cycle threshold (Ct) values of targeted genes were normalized to that of housekeeping gene glyceraldehyde-3-phosphate dehydrogenase (GAPDH). Data were expressed relative to control with the 2^-ΔΔCt^ formula.

MTS assay {#section15-2046-3758.73.BJR-2017-0219.R2}
---------

To study the effect of different medication on the proliferation of Fib, the cells were cultured in the expansion medium described above supplemented with 10 nM or 1 μM dexamethasone, 0.05 mg/ml or 0.5 mg/ml diclofenac, or 100 nM or 200 nM recombinant human decorin. Fib cultured with standard expansion medium served as controls. Fib was seeded in 96-well plates at density of 5 × 10^4^ cells/well. After one, three, five, and seven days, the proliferation of Fib was determined using 3-(4,5-dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-tetrazolium (MTS; Cell Titer 96 Aqueous Solution Cell Proliferation Assay, Promega, Madison, Wisconsin) following the manufacturer's instructions. Briefly, culture medium was removed and the cells were incubated with 100 µl MTS, the concentration of which was 0.5 mg/ml. After two hours of incubation at 37 °C in 5% CO~2~, optical density (OD) was determined at 490 nm using a 96-well plate reader.

Western blot analysis {#section16-2046-3758.73.BJR-2017-0219.R2}
---------------------

Fib were seeded in 25 cm^2^ tissue culture ﬂasks at a density of 1 × 10^5^ cells/flask and cultured with 10 ml different medium. The lysate of Fib treated with different agents were used for Western blotting after three and seven days cultivation. Collected protein were separated by SDS gel polyacrylamide electrophoresis and transferred electrophoretically onto nitrocellulose membranes (0.2 mm). The membranes were then blocked using a Tris buffer containing 0.1% Tween-20 and 5% fat-free milk. Membranes were then incubated with primary antibody overnight at 4°C, washed with blocking buffer, and incubated with primary antibodies against platelet-derived growth factor receptor alpha (PDGFRα) (Upstate Biotechnology, Lake Placid, New York). Protein bands were determined by reacting the HRP-conjugated secondary antibodies (Thermo Fisher Scientific, Waltham, Massachusetts) before exposure. GAPDH was used as an internal control. Blots were read on a densitometer and normalized to GAPDH contents to quantify relative amounts of target proteins.

In vivo experiments {#section17-2046-3758.73.BJR-2017-0219.R2}
-------------------

A total of 24 skeletally mature New Zealand white rabbits (12 male, 12 female) weighing 2.5 kg to 3.0 kg each were used for the study. All experimental procedures were approved by the Institutional Animal Review Committee. The model of joint contracture was performed as previously described.^[@bibr16-2046-3758.73.BJR-2017-0219.R2],[@bibr17-2046-3758.73.BJR-2017-0219.R2]^ Briefly, 3 mm defects were created in the non-cartilaginous portion of the right femur above the medial and lateral femoral condyles. The anterior and posterior cruciate ligaments were transected. Additionally, the joint was hyperextended to 45° to disrupt the posterior capsule. The joint was then fully flexed and immobilized with a 1.6 mm Kirschner wire (K-wire) for eight weeks postoperatively. All rabbits were randomized into six groups. The four right limbs in different groups received four 1 ml intra-articular injections of different drugs (10 nM or 1 μM dexamethasone, 0.05 mg/ml or 0.5 mg/ml diclofenac, 100 nM or 200 nM decorin) over eight days (an injection every second day following surgery). The rabbits were euthanized with a pentobarbital overdose after eight weeks. After removing the wire, the joint angle was measured blinded at a torque of 20 NcM.^[@bibr16-2046-3758.73.BJR-2017-0219.R2]^ Infrapatellar fat pads were sectioned to 7 μm and stained with haematoxylin and eosin (H&E). The deposition of interstitial matrix components in the joint was evaluated in a blinded manner. The left knee of each rabbit served as a nonoperative control within each group.

Statistical analysis {#section18-2046-3758.73.BJR-2017-0219.R2}
--------------------

All values are expressed as mean values and standard deviations. Data were analyzed by one-way analysis of variance (ANOVA). Statistical analysis was performed using the Statistical Package for Social Sciences (SPSS 15.0 for Windows; IBM Corp., Armonk, New York). A signiﬁcance level of 95% with a p-value of 0.05 was used in all statistical tests performed.

Results {#section19-2046-3758.73.BJR-2017-0219.R2}
=======

Cell viability {#section20-2046-3758.73.BJR-2017-0219.R2}
--------------

The percentage of viable AFib cells cultured with expansion medium was 83.35% ([sd]{.smallcaps} 6.11) and 76.84% ([sd]{.smallcaps} 5.43) after three and seven days, respectively, which was not significantly different from that of the Fib group (control groups in [Figs 1](#fig1-2046-3758.73.BJR-2017-0219.R2){ref-type="fig"} and [2](#fig2-2046-3758.73.BJR-2017-0219.R2){ref-type="fig"}). After three days, the cell viability was lower in the 10 nM dexamethasone group compared with the AFib in the expansion medium (p \< 0.01). The same phenomenon was observed in both diclofenac groups (p \< 0.05, p \< 0.01). After seven days, the cell viability was further decreased to 67.78% ([sd]{.smallcaps} 8.91), 63.30% ([sd]{.smallcaps} 3.86), and 65.29% ([sd]{.smallcaps} 7.58) in 1 μM dexamethasone, 0.5 mg/ml diclofenac, and 200 nM decorin groups, respectively, statistically lower than the expansion medium group (p \< 0.05, p \< 0.01).

![Viability of cells cultured in different groups was analyzed by Live/Dead staining after three and seven days. Viable and non-viable cells were counted in each of five random fields of view for each well. Scale bars represent 200 mm (red, nucleus of non-viable cells; green, viable cells).](bonejointres-07-213-g001){#fig1-2046-3758.73.BJR-2017-0219.R2}

![Graph showing the cell viability of different groups. Data represent mean and standard deviation (n = 6, \*p \< 0.05, †p \< 0.01; one-way analysis of variance). DEX, dexamethasone; DICL, diclofenac; DCN, decorin; AFib, arthrofibrotic tissue; Fib, fibroblasts isolated from healthy tissue.](bonejointres-07-213-g002){#fig2-2046-3758.73.BJR-2017-0219.R2}

Cell proliferation {#section21-2046-3758.73.BJR-2017-0219.R2}
------------------

The DNA content in AFib cultured with expansion medium was, respectively, 1.08, 1.46, 1.79, and 1.94 times greater than the DNA in the Fib group after one, three, five, and seven days ([Fig. 3a](#fig3-2046-3758.73.BJR-2017-0219.R2){ref-type="fig"}). The AFib DNA content in the diclofenac groups was significantly lower than that of AFib + expansion medium group after three, five, and seven days, respectively (p \< 0.05, p \< 0.01). After seven days, DNA content of AFib in 200 nM decorin was lower than that in the expansion medium group (p \< 0.05).

![Cells were seeded in 25 cm^2^ tissue culture ﬂasks at a density of 1 × 10^5^ cells/flask and cultured with 10 ml of the experimental medium. a) After one, three, five, and seven days, the cells were trypsinized and the DNA of the cells was extracted and quantitated. b) and c) The procollagen type I N-terminal propeptide (PINP) and procollagen type III N-terminal propeptide (PIIINP) concentration levels of the cell supernatant obtained from different groups were determined by enzyme-linked immunosorbent assay (ELISA). The DNA content was used to standardize the expressions of PINP/PIIINP. Data represent mean and standard deviation (n = 6, \*p \< 0.05, †p \< 0.01; one-way analysis of variance). AFib, arthrofibrotic tissue; Fib, fibroblasts isolated from healthy tissue.](bonejointres-07-213-g003){#fig3-2046-3758.73.BJR-2017-0219.R2}

To study the effect of different medication on the proliferation of fibroblast from normal joint, Fib was treated by dexamethasone, diclofenac, or decorin with different concentrations. As shown in Supplementary figure a, the date obtained from MTS assay demonstrated a time-dependent increase in all groups during the one-week cultivation. No inhabited effect on cell proliferation was observed in all groups. Additionally, no significant difference of optical density was detected at each timepoint.

Biochemical analysis {#section22-2046-3758.73.BJR-2017-0219.R2}
--------------------

Following one week of culture, the PINP expression level in the Fib group was extremely low compared with the other groups. However, the PINP of AFib cultured with expansion medium remained at a high level throughout the whole experiment. Remarkably, decorin decreased the PINP, especially in the 200 nM group, 0.62-, 0.67-, 0.71-, 0.70-fold after one, three, five, and seven days, respectively, compared with the expression levels of AFib in expansion medium ([Fig. 3b](#fig3-2046-3758.73.BJR-2017-0219.R2){ref-type="fig"}). Interestingly, the PIIINP was not affected by any of the interventions after one and three days' culture. Inhibition was found in the decorin groups after five days, which is statistically different to the results of the other groups (p \< 0.05, p \< 0.01) ([Fig. 3c](#fig3-2046-3758.73.BJR-2017-0219.R2){ref-type="fig"}). As a marker of normal fibroblasts, the expression of PDGFRα was quantified to evaluate the effect of different medication on Fib. As shown in Supplementary figure b, abundant expression of PDGFRα was detected in normal fibroblast cultured in expansion medium. No significant alteration was observed between different groups at each time point.

TGF-β1, α-SMA, and TNC mRNA expression in AFib {#section23-2046-3758.73.BJR-2017-0219.R2}
----------------------------------------------

The gene expression in AFib cultured in expansion medium was significantly increased compared with that of the Fib group (p \< 0.01). During one week of cultivation, no statistical difference was observed between the dexamethasone groups and the positive groups with respect to TGF-β1, α-SMA and TNC expression; 0.5 mg/ml diclofenac downregulated TGF-β1 and α-SMA expression after three and seven days. Notably, the expression of these genes in the decorin groups was significantly different to that of the positive group (p \< 0.05, p \< 0.01) ([Fig. 4](#fig4-2046-3758.73.BJR-2017-0219.R2){ref-type="fig"}).

![The expression of transforming growth factor-beta 1 (TGF-β1), alpha-smooth muscle actin (α-SMA) and Tenascin-C (TNC) genes was analyzed by real-time polymerase chain reaction (PCR) after a) three days and b) seven days of cultivation. Data represent mean and standard deviation (n = 6, \*p \< 0.05, †p \< 0.01; one-way analysis of variance). AFib, arthrofibrotic tissue; Fib, fibroblasts isolated from healthy tissue.](bonejointres-07-213-g004){#fig4-2046-3758.73.BJR-2017-0219.R2}

Biomechanical analysis {#section24-2046-3758.73.BJR-2017-0219.R2}
----------------------

The flexion contracture angle of operative and non-operated limbs was analyzed at eight weeks. The extension loss angle of the operative limb was clearly visible in every group, compared with the non-operated limb. The flexion contracture angle was 60.55° ([sd]{.smallcaps} 8.15) in the control group, the highest among all groups. A slight decrease was observed in the 10 nM dexamethasone and 0.05 mg/ml diclofenac groups (p \> 0.05 *vs* control group). Notably, significant decreases were found in 1 μM dexamethasone, 0.5 mg/ ml diclofenac (42.60° ([sd]{.smallcaps} 8.72)) and both decorin groups (35.01° ([sd]{.smallcaps} 7.02); 35.60° ([sd]{.smallcaps} 8.04)), compared with the control group (p \< 0.05). Additionally, a significant difference was observed between the decorin group and the other groups (p \< 0.05) ([Fig. 5](#fig5-2046-3758.73.BJR-2017-0219.R2){ref-type="fig"}).

![Graph depicting the flexion contracture angles of the knee joint in our rabbit model (n = 4, \*p \< 0.05; one-way analysis of variance). DEX, dexamethasone; DICL, diclofenac; DCN, decorin.](bonejointres-07-213-g005){#fig5-2046-3758.73.BJR-2017-0219.R2}

Histological analysis {#section25-2046-3758.73.BJR-2017-0219.R2}
---------------------

Histological analysis of the harvested tissues was performed blinded eight weeks following surgery. The number of vessels and the formation of fibroblastic tissue increased in all groups. Normal synovial intima and subsynovial adipose were replaced by fibroblastic tissue in the controls after eight weeks. A similar result also was observed in the dexamethasone groups. The spindled fibroblast was decreased slightly in the diclofenac groups, compared with the control group. Additionally, the distribution of fibroblastic tissue was not as extensive as that in the control group. In the decorin groups, a small amount of fibroblastic tissue was scattered in the subsynovial adipose tissue ([Fig. 6](#fig6-2046-3758.73.BJR-2017-0219.R2){ref-type="fig"}).

![Histological analysis of infrapatellar fat pad of the joints in different groups. The specimens in control group harvested after one day and eight weeks served as negative and positive controls, respectively (stain, hematoxylin, and eosin). DEX, dexamethasone; DICL, diclofenac; DCN, decorin. Scale bar = 200 μM.](bonejointres-07-213-g006){#fig6-2046-3758.73.BJR-2017-0219.R2}

Discussion {#section26-2046-3758.73.BJR-2017-0219.R2}
==========

Arthrofibrosis is a debilitating complication after knee trauma and surgery. Stability and mobility are both essential for joint functions, and how to restore stability and preserve mobility remains a dilemma for orthopaedic surgeons.^[@bibr18-2046-3758.73.BJR-2017-0219.R2]^ In this study, the proliferation of AFib was inhibited by diclofenac as determined by DNA quantitation. This negative effect of diclofenac was consistent with a previous study,^[@bibr19-2046-3758.73.BJR-2017-0219.R2]^ although the cell source was different. An increase in non-viable cells was observed in the diclofenac groups, particularly at the higher concentrations of the drug. Bort et al^[@bibr19-2046-3758.73.BJR-2017-0219.R2]^ reported that diclofenac-induced mitochondrial impairment, together with a futile consumption of nicotinamide adenine dinucleotide phosphate (NADPH), is the mechanism of cytotoxicity observed in hepatocytes. We postulate that this phenomenon was responsible for the observations in our experiments. In order to determine the specific effect of different agents on AFib, Fib from normal joints were treated with the same conditioned medium. No obvious difference was detected from MTS assay between different groups after one, three, five, or seven days (Supplementary fig. a). Sharon et al^[@bibr20-2046-3758.73.BJR-2017-0219.R2]^ determined that platelet-derived growth factor receptor α (PDGFRα) was abundantly expressed by normal fibroblasts. We investigated the effect of dexamethasone, diclofenac, and decorin on the phenotype of Fib by detecting PDGFRα expression. No significant alteration was observed between different groups during one week of cultivation (Supplementary fig. b). According to these results, we concluded that dexamethasone, diclofenac, and decorin could not affect the activity of fibroblasts from a normal joint, which was essential to the clinical application of these agents. Contrasting effects of dexamethasone on myofibroblasts have been reported in the literature.^[@bibr21-2046-3758.73.BJR-2017-0219.R2]-[@bibr23-2046-3758.73.BJR-2017-0219.R2]^ In the present study, dexamethasone did not alter cell viability but it did enhance cell proliferation. Gu et al^[@bibr21-2046-3758.73.BJR-2017-0219.R2]^ suggested that dexamethasone could not change the human fetal lung myofibroblast but El-Helou et al^[@bibr22-2046-3758.73.BJR-2017-0219.R2]^ reported that dexamethasone has the capability to attenuate myofibroblast proliferation. Differences in drug concentrations and cell sources may account for these discrepancies.

According to previously published data, TGF-β1, α-SMA, and TNC have been widely investigated as myofibroblast markers.^[@bibr24-2046-3758.73.BJR-2017-0219.R2],[@bibr25-2046-3758.73.BJR-2017-0219.R2]^ Pourjafar and Derakhshanfar^26^ reported that administration of diclofenac can induce renal fibrosis in rabbits. In contrast, we found that 0.5 mg/ml diclofenac did not downregulate TGF-β1 and α-SMA significantly in the present study. We presume that the differing effects of diclofenac *in vivo* and *in vitro* could explain the discrepancy between our findings and those of previously published studies. Decorin is a human proteoglycan that inactivates the effects of TGF-β1.^[@bibr27-2046-3758.73.BJR-2017-0219.R2]^ TGF-β1 has long been known to induce matrix synthesis and contraction by ﬁbroblasts, contributing to fibrotic disease.^[@bibr28-2046-3758.73.BJR-2017-0219.R2]^ We found the expressions of TGF-β1, α-SMA, and TNC in AFib were downregulated by decorin, although the mechanism by which decorin acted on TGF-β1 was not investigated in detail in this study.

In total knee and hip arthroplasty literature, intraoperative and postoperative dexamethasone administration has been shown to quicken functional recovery and improve the range of joint movement.^[@bibr29-2046-3758.73.BJR-2017-0219.R2],[@bibr30-2046-3758.73.BJR-2017-0219.R2]^ Desai et al^[@bibr31-2046-3758.73.BJR-2017-0219.R2]^ reported that perioperative glucocorticoid administration improved elbow movement in terrible triad injuries. Intra-articular administration of diclofenac was demonstrated to be an effective treatment for arthritis due to its anti-inflammatory potential.^[@bibr32-2046-3758.73.BJR-2017-0219.R2]^ However, we found no improvement in joint contractures in animals receiving 10 nM dexamethasone, while joint contracture angle was decreased by administration of 1 μM dexamethasone. Similar results were detected in the diclofenac groups. We postulate that only high concentrations of dexamethasone and diclofenac could inhibit the fibroblast proliferation and deposition of interstitial matrix components in the joint. Based on the flexion contracture angle and histological analysis, decorin was demonstrated to have antifibrotic activity *in vivo*, including the inhibition of collagen deposition. Murray et al^[@bibr33-2046-3758.73.BJR-2017-0219.R2]^ established that an inhibitor of alpha V integrins protected mice from fibrosis in skeletal muscle by decreasing the activity of TGF-β1. We presumed that a similar mechanism might also exist in our decorin group. Abdel et al^[@bibr16-2046-3758.73.BJR-2017-0219.R2]^ reported that decorin could not improve arthrofibrosis clinically when the contracture was already fully formed. We consider that the timing of administration is an essential factor. Decorin could be applied to prevent the initiation of arthrofibrosis, but may not reverse the established contractures.

In summary, dexamethasone could not downregulate the myofibroblast markers in AFib. Meanwhile, proliferation of AFib was not decreased by dexamethasone. Diclofenac could inhibit the metabolism and proliferation of AFib; however, such effects on the other cells in the joints should be investigated prior to clinical application. In addition, decorin benefited the downregulation of the myofibroblast markers in AFib, suggesting that decorin could be a promising approach to treat arthrofibrosis. These findings were further confirmed by intra-articular administration of the agents in the rabbit model of joint contracture. Since the mechanisms by which fibrosis develops are increasingly thought to be conserved throughout different organ systems,^[@bibr34-2046-3758.73.BJR-2017-0219.R2]^ we plan to investigate the effect of decorin in other fibrotic disease settings, such as the formation of adhesions after flexor tendon injuries, which lead to compromised joint flexion or joint contracture.
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Graphs showing the MTS evaluation for, and the expression of PDGFRα in, fibroblasts isolated from healthy tissue treated with dexamethasone, diclofenac, and decorin are available alongside this article at [www.bjr.boneandjoint.org.uk](http://www.bjr.boneandjoint.org.uk)
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